Abstract. The application of the method of complex assessment of energy-ecological-economic efficiency of energy supply systems (ESS) with cogeneration heat pump installations (CHPI) and peak sources of heat (PSH) has been performed, this method has indepth approach to the assessment of energy transformations in ESS elements and enables to provide the substantiated determination of high energy efficient, ecologically safe and economically substantiated operation modes of ESS with CHPI and PSH.
Publications review on the subject. In our research [9] methodical fundamentals of complex assessment of energy-ecological-economic efficiency of ESS with CHPI of various power levels and peak sources of heat with the account of complex impact of variable operation modes of ESS, peak sources of heat in ESS, sources of CHPI drive energy and with the account of energy losses in the process of generation, supply and conversion of electric energy are suggested. In our study [9] it is suggested to perform the comprehensive assessment of energy-ecologicaleconomic efficiency of ESS on the base of CHPI and PSH according to complex generalized dimensionless criterion of energy-ecological-economic efficiency of ESS with CHPI and PSH: -complex dimensionless criterion of energy efficiency of ESS with CHPI and PSH from the researches [2 -11] , that used for the determination of highly efficient operation modes of the ESS on condition that ЕC  > 0, as it is noted in the study [11] .
In the study [9] it is determined that ecologically safe, energy efficient and economically valid operation modes of ESS with CHPI and PSH are provided on the condition that . compl ESS К > 1. Energy efficiency, ecological safety and economic efficiency of the ESS with CHPI and PSH increase with the increase of this index.
Objective. Aim of the research is the application of the method of complex assessment of energy-ecologicaleconomic efficiency of energy supply systems with cogeneration heat pump installations and peak sources of heat, that has in-depth approach to the assessment of energy transformations in ESS elements, enabling to provide the substantiated determination of high energy efficient, ecologically safe and economically substantiated operation modes of ESS with CHPI and PSH.
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amples of application of the method of complex assessment of energy-ecological-economic efficiency of ESS with PSH and small power CHPI, using the heat of sewage. Efficiency of ESS with steam compressor HPI of small power with cogeneration drive from gas-piston engine-generator (GPE) was studied. Electric or fuel-fired boiler houses were provided to be used as peak sources of heat in ESS. The investigated ESS can completely or partially provide auxiliary needs in electric energy and provide the consumers needs in heating and hot water supply. Schemes of the ESS with CHPI and PSH are presented in works [1, 14] . Methodical fundamentals for energy, ecological and economic efficiency assessment of ESS with CHPI and PSH are presented in the studies [4 -10] . Methodical fundamentals for assessment of energy, ecological and economic aspects of ESS efficiency with CHPI on natural and industrial sources of heat are suggested in the research [15 -17] .
Substantiation of the method of complex assessment of energy-ecological-economic efficiency of ESS with CHPI and PSH is presented in [11] . Principles for selection of the areas of energy-ecological-economic efficiency of ESS with CHPI and PSH are presented in the study [10] .
Results and discussion. Application of the suggested in [9] methodical fundamentals for comprehensive assessment of energy-ecological-economic efficiency of ESS with CHPI and PSH will be demonstrated on the specific examples.
Figs. 1 and 2 show the results of complex assessment of energy-ecological-economic efficiency of ESS with CHPI and PSH. In our research the values of the dimensionless criterion of energy-ecological-economic efficiency of ESS with of CHPI and PSH are determined on conditions of CHPI loading share change in the range of β = 0,1…1,0. The study was carried out for energy efficient operation modes of CHPI with CHPI К =1,1…2,1 (on conditions of maximum efficiency of GPE) and with CHPI К =1,1…1,6 (on conditions of minimum efficiency of GPE), on the base of the research results [2, 3] . Fig. 1 shows the area of energy-economical efficient and ecologically safe ESS operation, using the heat of sewage, with CHPI of small power and peak electric boiler with the consumption of electric energy from CHPI. This area is determined by the index of energy-ecologicaleconomic efficiency of ESS with CHPI and PSH from the formula (1) on conditions of minimal efficiency of GPE and peak electric boiler. In our research, according to [2, 3] , the following values are taken into account: value of GPE efficiency factor 2 shows the area of energy-economical efficient and ecologically safe operation of ESS, using the heat of sewage water, with CHPI of small power and peak gasfired boiler. This area is defined by the index of energyecological-economic efficiency of ESS with CHPI and PSH from the formula (1) on conditions of maximum efficiency of GPE and peak fuel-fired boiler. In our research, according to [2, 3] Fig. 1 , determine the area of energyeconomical efficient and ecologically safe operation of ESS, using the heat of sewage, with CHPI of small power and peak electric boiler, on conditions of minimum efficiency of GPE and electric boiler and consumption of electric energy from CHPI.
As it is seen from Fig. 2 , determine the area of energy-economical efficient and ecologically safe operation of ESS, using the heat of sewage, with CHPI of small power and peak fuel-fired boiler, on conditions of maximum efficiency of GPE and fuel-fired boiler.
Under such conditions, the above-mentioned ESS can be recommended as energy-economical efficient and ecologically safe ESS. This ESS can be competitive with modern high efficient electric and fuel-fired boilers in the systems of heat and energy supply.
The suggested in studies [4 -11] Conclusions. In this paper the application of the method of complex assessment of energy-ecological-economic efficiency of ESS with CHPI and PSH has been performed; this method has in-depth approach to the assessment of energy transformations in ESS elements and enables to provide the substantiated determination of high energy efficient, ecologically safe and economically substantiated operation modes of ESS with CHPI and PSH.
The research contains the examples of application of the method of complex assessment of energy-ecologicaleconomic efficiency of ESS with PSH and small power CHPI, using the heat of sewage. In our research, on con- Применение метода комплексной оценки энерго-эколого-экономической эффективности систем энергоснабжения с когенерационно-теплонасосными установками и пиковыми источниками теплоты О. П. Остапенко Аннотация. Представлено применение метода комплексной оценки энерго-эколого-экономической эффективности систем энергоснабжения (СЭ) с когенерационно-теплонасосными установками (КТНУ) и пиковыми источниками теплоты (ПИТ), этот метод имеет углублённый подход к оценке энергопреобразований в элементах СЭ и позволяет обеспечить обоснован-ное определение высокоэнергоэффективных, экологически безопасных и экономически обоснованных режимов работы СЭ с КТНУ и ПИТ.
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